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Amendmeots to the Specification; 

Please replace the paragraphs begvcuivag on page 3, Une 29 - page 7, line 13^ with the 
following rewritten paragraphs: 

— Refexrmg to Figures 1 to 1 8 of the drawings and according to a first embodiment 

of the invention, a radial engine 1 includes an engine block 2 with a circular recess 3 on 

each side of the blocks and a web 4 dividing the recesses- Each one of a pair of cam 

plates 6-5_and V^is supported on a cylindrical shaft 8-7_(see especially Figures 1 1 and 

12) for rotation about an axis 98. Each plate #-5_and 7-6.is spaced on an opposite side of 

ttxe web and is accommodated in a respective one of the recesses 3. Eight cylinders 40-9 

arc regularly circunnfercntiaily spaced around the periphery of the engine block and 

jBxedly coxuaected to the engine block. The cylinders extend radially outwardly with 

respect to the axis fix>m adjacent the plates. For the sake of simplicity^ the cylinder heads 

and the fuel/ak intake manifolds have been omitted fix>m the drawings. 

The plates ^5_and 9^are substantially enclosed within the recesses 3 by a pair of 
engme block covers 44-10 and 4311. The engine block 2 and the covers 44-lO.and 43^-11 
are fixed with respect to each other by Allen screws 43 -1^ w hich pass through holes 44 
12_in the covers and block. The skilled addressee will appreciate that the parts of the 
engine described above xnay be of various materials, including, where appropriate, brass, 
steel, or aluminium. Furthermore, the parts may, as ^ipropriate, be cast or machined. 
The cylinders 402> in one embodiment, are bolted to the engine block 2^ although in other 
embodiments the cylinders may be cast or machined to be integral with the engine block. 

The engine blodc 2 has a circular central aperture 4S14, Each one of a plurality of 
bores 4€-15_of generally circular cross-section extends radially ftom tib.e outer rim 49-46 
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of the engine block 2 to the central aperture 4^14. The bores -14-15 are defined by 
sidewalls 4*17. and have a cross-sectioixal diameter greater than the thickness of the web 
4. Accordingly^ the sidewalls have gaps tbat open through the opposite outer surfaces of 
the web to define a longitudinal slot 4918. 

The shaft ^X.has a cylindrical bix>ad shaft-portion ^0-19 and a cylindrical narrow 
shafl-pordon 2420. The narrow shaft-portion S4-20 is of smaller diameter than the broad 
shaft-portion 20-19 so that there is a shoulder 33-21 between the portions. The narrow 
shaft-portion 24-20Luiclude3 a radially outer screw thread 33-22 that extends from a &ee 
end 34-23 of the nairow shaft-portion towards a position closer to the shoulder SI^ZL- 

The plates 6-5^and ^?-6^are disposed to face each other with the web 4 between 
them. Moreover, the plates €-^wd ?-g^are spaced apart by a spacer S^24 (see especially 
Figures 15 aiJd 16) that exteaids Ifarou^ the central aperture 45-14_of the engine block 2. 

Each plate includes a pair of spaced opposed walls 36-25 extending from the plate 
surj&ce to define a continuous Ioop> In tbds embodinsient, the walls are parallel and extend 
into the plate to define a substantially ^"figure 8" shaped groove 37-26 in the plate, as 
illustrated in Figure 9. In this embodiment, the grooves are machined into or fomied on 
their respective plates. In alternative embodinxents (not shown), the plale includes a 
recess, the perimeter of the recess defining the outer wall of the groove. In these 
alternative embodiments, a complementaxy second plate member fits within the aperture 
to define the ixmer wall of the groove. 

In ano&er embodiment of the invention (not shown), the walls extend outwardly 
from the plate surface to define a protruding continuous ridge and the cam follower 
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includes a chaonel into which the ridge extends, the follower being configured to traverse 
the lidge a$ the plate rotates. 

The plates are rotationally fixed with respect to each other by locating pins 2^27 
(see Figures 17 and 18) disposed inside the perimeter of the grooves 2726, such that the 
grooves are aligned with each other. 

A locking element 53-28_(see especially Figures 13 and 14), having a spigot- 
shaped portion 3^29 and a nut 3430, is screwed onto the screw-threaded end 33-22_of the 
narrow shaft portion 812Q, Hie nut 34-30 is secured against the plate 5 to hold both 
plates captive against the shoulder 3321. In one embodiment, the plates 4-^and 7-6.are 
constrained to rotate with the shaft S-T^by means of a key and keyway (not shown). In 
another embodiment, this is achieved by means of splines (also not shown). 

The engine block cover 43-11 has a socket-shaped portion ^31 that defines a 
central aperture ^32 throufzh which the broad shaft-portion ^-Zs^^'^ ^ & running fit. 

The other engine block cover 44-10 has a stepped-sockct-shaped portion yj-Sl 
that has a larger-diameter part 3^34 and a smaller-diameter part 3935. The larger- 
diameter part Sg-34 acconmiodates the nut 34-3Q.of the locking element 3328, The 
smaller-diameter part 3j>-35 defines a central aperture 4^36 through which the spigot- 
shaped portion 33-2? of the locking element 33-2&.extends as a running fit. 

It will be appreciated that rotation of the plate 5 aboiit the axis ^^is enabled by 
Ihe running fits of the spigot-shaped portion 33-29 of the locking element 33-28 and tibe 
taroad shaft-porlion 8r7Jn the apertures 40-36 and 3632. respectively. In a fiirther 
embodiment (not shown) the spigot-shaped portion 33-22.and the broad shaft-portion 8-7 
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may be provided with bearings to facilitate rotation of the plates 

Furthermore, seals (not shown) may be provided to retain lubricant at positions where 

one surj6ice rotates on another. 

A reciprocatable piston 4ir -37 is slidably mounted within each cylinder Wg. Each 
piston moves along a respective straight piston axis 4238. Axes 4^38 each extend 
radially outwardly perpendicular to the crank axis 9-^and lie in a common plane. One 
side of each piston 44-37_fonns part 43-39 of a combustion chamber. On the other side of 
each piston 44-37, there is attached one end 44-40 of a connecting rod 4§41- 'The 
connecting rods 4§^1 extend along the complementary bores 4^15 in the engine block 
and are laterally supported by the sidewaUs 4^17. It will therefore be mulerstood that the 
connecting rods 44-41 are angularly immovable relative to the respective piston axes 
4^. 

Each connecting rod 4§*4t.bas an opposite free end 4&42 and an i^erture 4?-43 
adjacent the ftee end- A respective cam follower in the form of a pin 4*44, is located in 
each aperture 4743. Each pin 48-44 has opposite &ee ends and a central portion between 
the ends. The central portion of each pin is located in the ^>ertures and the pin free ends 
project through the slot 4^18 and into the groove 3?26> 

In use, each piston 4^-37 is powered in a manner conventionally employed in 
internal combustion engines (although the cylinder heads and the intake and exhaust 
valves and/or ports are not shown in the drawixigs). The resulting reciprocating motion of 
the pistons 44-SX.along their respective piston axes 43 -38 in volves corresponding motion 
of the connecting rods 4S41. It ahonld be noted that the slots 49-18 extend substantially 
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parallel to the respective piston axes ^38. Thus, when the pistons 41-2Z_reciprocate, the 
fiee ends of the cam-follower pins 4fr44 traverse the slot 4^18 and caxnmingly engage 
the walls 3625- In tiie present, preferred embodiment^ each pin 4«-44Jhas a shoe at each 
of its j&ee ends for engaging and guiding the pin along the walls 3625. However, in 
another embodiment (not shown) each pin 4fr 44 is equipped with a roller for rolling 
along the walls 2625 , 

The timing of the piston movement and the specific configuration of the grooves 
39 -20 a re such that the pistons 41-37- via the connecting rods 454L drive the plates €-5 
and ?-6_in rotation about the crank axis 98, with the walls ^25 acting as cam surfaces in 
engagement with the cam follower pins 4844. 

An alternative embodimrat of the invention is illustrated in Figures 19, 20 and 21, 
where corresponding reference numerals indicate corresponding features. For the sake of 
simplicity^ a two-cylinder embodiment is shown with the cylinder heads and the fiiel/air 
intake manifblds onaitted. The grooves are shown as slots extending completely through 
the cam plates to enable ease of understanding of the assembly. 

This embodiment functions essCTtially in the same manner as the embodiment 
described above. However, in this embodiment, a linear slider bearing ^&46 is fixedly 
connected to the fipee end of each connecting rod 4541. The bearing includes a prismatic 
body 54^5 having an apeilure (not shown) through which a respective one of the pins 4« 
44 extends. Each one of the pins extends beyond the extent of the body and into the plate 
grooves 3826. The bores 46 -15 i n the engine block are complementary with the shape of 
the bearings and extend completely titoough the web 4 to define a slot 5^42- Therefore, 
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tibie bores have sidewaUs perpendicular to the plane of the web. This configuration 
simplifies manufacture of the engine block, while maintaining the lateral support for the 
connecting rods. 

The configuration of the engine 1 in the embodiments described above is such 
that it is suitable for use as a two-stroke engine or a four-stroke engine. 

Because the connecting rods 45-41_are guided in the bores 4415, the lateral 
reaction forces exerted by the plates ^Sjaid ^f-Supn the cam-follower pins 48-4^is not 
communicated to the pistons 4432^ Accordingly there is no specific requirement for the 
pistons 44-37 to be capable of withstanding the bending moments that may occur in 
conventional engines. Therefore, the piston skirts present in conventional engines can be 
reduced in length or omitted entirely, as in the embodiment being described.— 

Please replace the paragraph banning at page 8, line 10 — line 24« with tiie 
following rewritten paragraphs: 

—A fiuther advantage of the arrangement envisaged by the present invention is 

that the grooves 37-2^could be configured for each piston 4^22Jo reach lop dead centre 

twice for every single revolution of the plates ^5.and 9-6and hence of the output shaft 

This may peimit greater compactness, as the stroke would effectively be doubled 

without increasing the physical size of the ^ogine. 

It will be appreciated that the features of the present invention, at least in 

piefeired embodiments, provide an effective way of achieving the cam-and-follower 

structure required for a radial engine of tiie present type. Notable among these features 

are the opposed walls 36-25 which form an integral part of the cam plates 6-^and ^ the 

grooves S?-26 defined by these walls, the bores 4^15 in the engine block 2 and the slots 
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■^ISm the sidewalls 4^17through which the cam follower pins 4^4 extend. These 
features provide a relatively simple balance between, on the one band, the desired 
conversion from translational motion of the pistons 44r-37 to rotational motiLon of the 
crank # with the pistons being aligned with one another for compactness, and on the other 
handy effective lateral support of the connecting rods 4§-41 and minimisation of bending 
moments on the pistons.-- 



Amendment Response 

Serial No. 10/512,122 Groi^ Art Unit 3743 
Atty. Dockpt No- 5754-2 
Pa^9of IS 



PAGE 14l2S*RCVDATm0064:18:02PM [Eastern Daylight r^^^ 



